Infusion of zymosan-activated plasma affects neutrophils in peripheral blood and bone marrow in sheep.
Intravenous infusion of zymosan-activated plasma (ZAP) in sheep results in acute lung injury mediated in part by free radical release from stimulated neutrophils that are retained in increased numbers in the pulmonary microcirculation. ZAP infusion is also associated with long-term reduction in elicited superoxide anion generation from segmented neutrophils in the circulating and bone marrow pools for at least 24 h after the infusion. The purpose of our study was to investigate the effect of ZAP infusion on leukocyte counts and neutrophil granule-associated enzyme activity in the circulating and bone marrow pools. Cytochemical methods were used to characterize enzyme activity in primary granules (acid phosphatase and myeloperoxidase) and secondary granules (alkaline phosphatase). During the infusion period, neutrophil differential counts decreased less in venous blood than in matched arterial blood. Release from bone marrow stores was evident as increased numbers of circulating band neutrophils during and after the infusion. Neutrophils in venous and arterial blood smears were degranulated acutely during and 1-3 h after the infusion was stopped. Band and segmented neutrophils in bone marrow also appeared slightly degranulated 1-2 h after the infusion. In vitro experiments showed that band and segmented neutrophils in bone marrow degranulated in response to ZAP incubation. Immature polymorphonuclear leukocytes did not degranulate. Five to 24 h after ZAP infusion, enzyme activity in circulating and bone marrow neutrophils was at baseline levels, suggesting that new cells were being released into the circulating pool because degranulated neutrophils do not synthesize new granules. Another indication of a long-term effect in bone marrow were slight decreases in the percentage of immature polymorphonuclear leukocytes and band neutrophils and a significant decrease in the percentage of eosinophils, all of which coincided with a significant increase in the percentage of segmented neutrophils. Our results demonstrate that circulating complement anaphylatoxins affect neutrophils in bone marrow as well as the vascular space.